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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )KI Responsive to communication(s) filed on 17 August 2006 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1^8 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1^8 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 17 August 2006 is/are: a)D accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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1 Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Drawings 

1 . Figures 1 -3 should be designated by a legend such as -Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claims 2-3 are objected to because of the following informalities: in claims 2-3, 
the term "each spaced region" should be corrected to read, "each said spaced region". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-4 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over figures 1 -3 of the acknowledged prior art (APA) in view of Yokogawa et al. (U.S. 
Publication No. 2003/0227061). 

Regarding claim 1 , applicant admitted in figures 1-3 of (APA) it is well known in 
the art that a vertical trench gate semiconductor device comprising a semiconductor 
body 2 having a top major surface 2a and a plurality of trench gates comprising 
trenches 6 extending into the semiconductor body from the top surface with insulated 
gate electrode 4 therein, the semiconductor body comprising source and drain regions 
8, 12 of a first conductivity type which are separated by a channel accommodating 
region 10 of a second, opposite conductivity type adjacent the trench gates wherein the 
trench gates extend in stripes (Fig. 1), the source regions extend transversely between 
the trench gates in stripes, projection of the source stripes across the trench gate 
defines intermediate trench portions between the projected source stripes. Also see 
page 2, lines 6-26 of the specification of the instant application. Figures 1-3 of (APA) do 
not show mutually spaced regions of the second conductivity type provided immediately 
below the intermediate trench portions which are connected to source potential. 
However, Yokogawa et al. discloses in figure 9(b) a vertical trench gate semiconductor 
device comprising mutually spaced regions 43 of the second conductivity type are 
provided immediately below the intermediate trench portions 51 which are connected to 
source potential 44 so as to increase the channel mobility (paragraphs [0101] and 
[0103]). In view of such teaching, it would have been obvious at the time of the present 
invention to modify figures 1-3 of (APA) by including mutually spaced regions of the 
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second conductivity type provided immediately below the intermediate trench portions 
being connected to source potential so as to increase the channel mobility. 

Regarding claim 2, Yokogawa et al. discloses in figure 9(b) each spaced region 
43 extends from the channel accommodating region 42. 

Regarding claim 3, Yokogawa et al. discloses in figure 9(b) each spaced region 
43 extends from the channel accommodating region 42 on one side of the trench 51 to 
meet the channel accommodating region on the other side of the trench. 

Regarding claim 4, the combination of figures 1-3 of (APA) and Yokogawa et 
al. would disclose the depth of each trench oscillates along its length between depths 
above and below the lower boundary of the channel accommodating region such that 
the second conductivity type region (43 of Yokogawa et al.) that provides the channel 
accommodating region 42 extends periodically below the trench 51 to form the spaced 
regions. 

Regarding claim 8, Yokogawa et al. discloses in figure 10(c) the method of 
manufacturing a vertical trench gate transistor semiconductor device of claim 1 having 
trenches 51 of substantially uniform depth comprising steps of forming a mask 51 over 
the top surface of the semiconductor body; and introducing dopant of the second 
conductivity type through the windows of the mask for the spaced regions 43 
(paragraph [0108]). 
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5. Claims 1-2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over figures 1 -3 of the acknowledged prior art (APA) in view of Hshieh et al. (U.S. 
Publication No. 2001/0003367). 

Regarding claim 1, applicant admitted in figures 1-3 of (APA) it is well known in 
the art that a vertical trench gate semiconductor device comprising a semiconductor 
body 2 having a top major surface 2a and a plurality of trench gates comprising 
trenches 6 extending into the semiconductor body from the top surface with insulated 
gate electrode 4 therein, the semiconductor body comprising source and drain regions 
8, 12 of a first conductivity type which are separated by a channel accommodating 
region 10 of a second, opposite conductivity type adjacent the trench gates wherein the 
trench gates extend in stripes (Fig. 1), the source regions extend transversely between 
the trench gates in stripes, projection of the source stripes across the trench gate 
defines intermediate trench portions between the projected source stripes. Also see 
page 2, lines 6-26 of the specification of the instant application. Figures 1-3 of (APA) do 
not show mutually spaced regions of the second conductivity type provided immediately 
below the intermediate trench portions which are connected to source potential. 
However, Hshieh et al. discloses in figure 2 a vertical trench gate semiconductor device 
comprising mutually spaced regions 130 of the second conductivity type are provided 
immediately below the intermediate trench portions 125 which are connected to source 
potential 140 so as to reduce the gate to drain interfacing areas and thus prevent the 
difficulty of slower switching speed caused by large gate to drain interfacing areas in a 
trench gate semiconductor device (paragraph [0014]). In view of such teaching, it would 
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have been obvious at the time of the present invention to modify figures 1-3 of (APA) by 
including mutually spaced regions of the second conductivity type provided immediately 
below the intermediate trench portions being connected to source potential so as to 
reduce the gate to drain interfacing areas and thus prevent the difficulty of slower 
switching speed caused by large gate to drain interfacing areas in a trench gate 
semiconductor device. 

Regarding claim 2, Hshieh et al. discloses in figure 2 each spaced region 130 
extends from the channel accommodating region. 

Regarding claim 4, the combination of figures 1-3 of (APA) and Hshieh et al. 
would disclose the depth of each trench oscillates along its length between depths 
above and below the lower boundary of the channel accommodating region such that 
the second conductivity type region (130 of Yokogawa et al.) that provides the channel 
accommodating region extends periodically below the trench 51 to form the spaced 
regions. 

6. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
figures 1-3 of (APA) and Yokogawa et al. or Hshieh et al. and further in view of Hsu et 
al. (U.S. Publication No. 2004/0145011). 

Regarding claims 5-7, figures 1-3 of (APA) and Yokogawa et al. or Hshieh et al. 
together disclose all the structures set forth in claim 4 from which claims 5-7 depend. 
Since claim 4 is a product claim, claims 5-7 are reasonably treated as product claims 
herein. In this case, the language of claims 5-7 is merely product by process limitation. 
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MPEP § 21 13 states that even though product by process claims are limited by and 
defined by the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend upon its method of production. If the product 
in the product by process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product made by a different process. In 
re Thorpe, 777, F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

On the other hand, if claims 5 and 7 are treated as a process claims, Hsu et al. 
disclose in figures 2A-2H all the steps of the method set forth in claims 5 and 7 (see 
pages 2-3). Note that the method used to form the device shown in figures 1-3 of (APA) 
would include the step of forming the trenches deeper than the lower boundary of the 
channel accommodating region and shallower than said lower boundary between 
source region stripes. In view of such teaching, it would have been obvious at the time 
of the present invention to further modify figures 1-3 of (APA) and Yokogawa et al. or 
Hshieh et al. by using the claimed method steps so as to effectively form an improved 
vertical trench gate semiconductor device. 

Regarding claim 6, the Examiner takes the Official Notice that it only involves 
routine skill in the art to have the etchant etches the first mask material more slowly 
than the semiconductor body, since doing so would preserve the first mask on the top 
surface until the etching step of the semiconductor body is done such that there would 
be no undesired etched areas on the top surface of the semiconductor body. 
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Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 
/J. N./ 

Examiner, Art Unit 2815 



